The growth of graphene was performed in a commercial cold-wall CVD system from Moorfield (i.e. nanoCVD-8G system). In the following we provide a description of the system as well as the required parameters and schematic representations needed to grow graphene with any resistive heating cold-wall CVD process.
: Schematic diagram of the cold-wall CVD system used for graphene growth. The arrows indicate the direction of gas flow.
The reaction chamber houses a resistively heated substrate stage equipped with an embedded thermocouple which can achieve stable temperatures of up to 1100 o C. The heater assembly slides out of the chamber for substrate loading (see Figure S2 ) and is then pushed back in the chamber. The hardware is controlled by a programmable logic controller electronics coupled to a touchscreen interface and all operation of the system is carried out through the touch screen. In this system the Cu foil is placed on the resistively heated stage as shown in Figure   S3 . The temperature at the surface of the Cu foil is measured by using a thermocouple mounted on the heater stage, thus in direct contact with the substrate. Figure S11a shows the heater stability for different temperatures as well as the chamber temperature which remains around 100 o C during the heater operation. As the Cu foil is in direct contact with the heater/thermocouple, the temperature of the substrate can be reliably controlled as the introduction of gas does not modify the foils surface temperature (see Figure S3b ). The pressure inside the reaction chamber can be reliably controlled using the pressure control valve. Figure S4 shows the pressure stability for different set-points which are achieved in this case by controlling the flow of Ar gas. A typical processing for the growth of continuous graphene films involves the following steps: (1) heating up the CVD system from room temperature to the growth temperature, (2) Cu foil annealing, (3) graphene nucleation and growth, (4) cooling down the system to room temperature (see Figure S5 ). During the heating up stage H 2 gas was flown at a rate of 0.4sccm with a chamber pressure of 0.01 Torr. The annealing step was performed for 10 minutes at 1035 o C in a H 2 atmosphere, keeping the H 2 gas flow rate at 0.4sccm and the chamber pressure of 0.01 Torr. The temperature was then lowered at 1000 o C for the growth of continuous graphene films. A constant flow rate of 0.4sccm of H 2 was kept throughout the nucleation and growth. For the nucleation stage, 1.4sccm of CH 4 was introduced for 40 seconds. This was followed by the growth stage where the CH 4 flow rate was increased to 7sccm for a 300 seconds. Finally, the system was cooled down at room temperature keeping the H 2 gas flow rate at 0.4sccm. 
Device fabrication
Graphene devices were produced using standard electron beam lithography and reactive ion etching techniques to define Hall bar geometry (225 μm × 25 μm) shown in the false colour inset of Figure 3a with electrical contacts of Au/Cr (50 nm/ 5 nm).
Electrical transport measurements
The longitudinal and Hall voltages were measured in a four terminal geometry applying an AC current using a lock-in amplifier. The excitation voltage was selected to be within the linear transport regime.
SEM analysis
SEM Measurements: SEM micro-graphs were collected with a Phillips SEM. An acceleration voltage of 30kV, magnification of x5000 and beam current of 0.63nA was used.
SEM micrographs where taken for graphene islands transferred to SiO 2 to determine the average area and separation of domains. Figure S6a shows a micrograph taken at 5000x magnification where graphene islands appear dark and the SiO 2 substrate is lighter. The image was then processed by inverting the colors and applying a threshold to create a two colour bitmap shown in Figure S6b . Using the matlab image processing toolbox, each island was identified and the area was measured [1] . Figure S6c demonstrates a single identified island on a false colour map. To reduce the effects of residues resulting from the transfer process the results were filtered to remove any island with an area smaller than 1 m 
AFM analysis
To study the evolution from a carbon film to graphene islands, semi-contact AFM topography images were collected with a NTMDT Ntegra AFM. Film thickness was extracted by fitting the statistical distribution of the film and substrate heights. For the contious graphene films, the images were colected in contact mode with a Bruker Innova AFM.
The thickness of each growth time was determined using tapping mode AFM where a surface topography was measured, shown in Fig. S10 shows an optical microscope image (Fig. S10a) and the Raman spectra (Fig. S10b) for three regions of continuous graphene grown using the two stage growth method and transferred on SiO 2 /Si. The D-, G-and 2D-bands were fitted and used for the continuous growth data points which appear in Figure 1 in the main text. These continuous films were used to fabricate the Hall bar devices shown in Fig S10c (top) . On the continuous films we still observe a small D peak, which indicates defects. However, this peak is usually observed on CVD grown polycrystalline graphene films and it is believed that defects arise from the misalignment of the islands as they come together and coalesce into a continuous film. Indeed, when we grow graphene islands which are larger than the area probed by our Raman measurement (i.e. spot size of 5 μm diameter) we do not observe the presence of the D band as shown in figure S10d. Therefore the D band that appears in the Raman spectra of the films is due to the defects arising from the grain boundaries. 
Characterization of continuous graphene films

Touch sensor fabrication and characterization
The touch sensor device was fabricated using a novel technique where all lithography is performed on the surface of a CVD graphene covered copper foil. Fig. S11 shows the outline of the fabrication process, while Fig. S12 shows images of key processing steps. CVD graphene on copper foils where coated in PMMA and contacts were defined using electron beam lithography, Fig. S11 a and To characterize the contact and sheet resistance of the graphene films processed in this way we deposited gold contacts without etching graphene strips and transferred the films to a PEN substrate, set out in Fig. S111a-c , f-h.
The two terminal resistance of the graphene strips was measured in air using a probe station and a Keithley source-meter. The capacitance between graphene strips was measured using a Hameg 8118 LCR bridge with 1V AC excitation at 1KHz.
The two terminal resistance was measured as a function the number of squares (distance between probes divided by the sample width) shown in Fig. S12c . The fitted linear gradient is representative of the film resistivity which we estimate to be 1.3K/ , whereas the y intercept of the linear fit is the sum of the contact resistance for the two contacts, estimated to be 68  for each contact. Figure S11 . The process for fabricating the touch sensor devices. a) Graphene is grown on a copper substrate, b) The foil is coated with PMMA and contacts are exposed using electron beam lithography, c) Exposed regions are developed and metalized with 50nm of gold, d) The foil is coated with PMMA and an etch mask is defined between the gold contacts with electron beam lithography, e) Exposed graphene is etched using an Argon plasma, f)The foil is coated with PMMA and the copper is etched using 1 molar FeCl 3 , g) The film is washed in ultra-pure water and h) the film is transferred to a PEN substrate. Figure S12 . a) Shows a window in PMMA after electron beam exposure and development on copper foil coated in CVD graphene, b) Shows a gold square after the metallization gold on top of a copper foil coated with CVD graphene, c) shows the resistance for different separations of gold contacts on graphene transferred to a PEN substrate where the y intercept gives contact resistance and the fitted gradient gives the resistivity, d) Shows gold contacts connected by graphene strips on the surface of the copper foil, e) shows a gold contacts supported by a PMMA film in FeCl 3 etchant, f) shows the transferred structure onto a PEN substrate.
Costing of graphene growth
The estimation of the cost of graphene growth was performed making several assumptions.
There are three main factors affecting the price of producing graphene, the cost of growth gases; the energy cost for achieving the temperatures for growth and the cost of the copper used for growths. These calculations do not consider the cost of growth equipment such as furnaces, flow controllers and quartz tube. The costs were only estimated for published papers that contain enough information to estimate growth cost and the quality area of the graphene.
Cost of Gases.
The cost of growth gases was estimated by collating the total volume of each gas used from growth times and gas flow rates. The cost per unit volume was then estimated assuming the same price for a set volume of gas [4] allowing for the total cost to be estimated shown in Table S1 . Table S1 . The estimation of cost of each different growth gas in £/m 3 From each research article, gas flow rates and times were collated shown in Table S2 . A typical growth consists of following stages: heating to growth temperature, anneal of the copper foils, graphene island nucleation and the growth stage. Summing the volume of gas used for each stage allowed for the estimation of the total volume of each gas used and the cost of each gas. Table S2 . The collation of the gas consumption for several graphene growth studies, for the estimation of the total cost of graphene growth gases. The cost for methane has been substituted for that of argon, as argon diluted methane was used.
Cost of Energy.
To estimate the total energy consumption and cost of each growth process we collated for each different stage of the process, the total growth time, power draw and the cost of electricity in Table S3 . The energy consumed during the growth process in a hot wall furnace was estimated assuming an MTI 1200X -5L tube furnace [5] . The power consumption is assumed to be at maximum during the ramping to the growth temperature Estimation of total price. By summing the cost of the growth gases, energy used and the cost of the copper foils we can estimate the total cost of graphene production, shown in Table S4 . Table S4 that the lowest cost of production is this work and that the limiting factor is the cost of the copper foils used in the growth. Table S4 . The estimation of cost of each price component and the total cost of the growth for each article in £.
It is clear from
Electronic Quality Factor estimation
To determine the electronic quality factor for each article, the reported field effect mobility was used and the area of the device was estimated from dimensions given or images appearing in the articles. The data was collated into Table S5 and are shown in Figure S11 . Table S5 . The collation of information required to make the estimation of Electronic Quality Factor for each article. The mobility is the field effect mobility (cm 2 /Vs), the area is the device area (m 2 ) over which the mobility was estimated and the Electronic Quality Factor (m Plotting the price versus the mobility shown in Fig. S11a demonstrates the general trend of the cost of production with respect to the mobility. The cost of producing graphene using a cold wall furnace reduces the price significantly when compared to graphene produced in a hot wall furnace while not impacting on the quality of the graphene produced as the general trend would imply.
The quality of cold-wall CVD graphene as compared to that grown with other methods is better assessed using the electronic quality factor (Q) that. As shown in the Figure S11b 
